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DETAILED ACTION 

1. The instant application having Application No. 10/700,066 has a total of 30 
claims pending in the application; there are 6 independent claims and 24 dependent 
claims, all of which are ready for examination by the examiner. 

Oath/Declaration 

2. The applicant's oath/declaration has been reviewed by the examiner and is found 
to conform to the requirements prescribed in 37 C.F.R. 1.63. 

Information Disclosure Statement 

3. As required by M.P.E.P. 609(c), the applicant's submission of the Information 
Disclosure Statement dated 3 November 2003 is acknowledged by the examiner and 
the cited references have been considered in the examination of the claims now 
pending. As required by M.P.E.P. 609(c)(2), a copy of the PTOL-1449 initialed and 
dated by the examiner is attached to the instant office action. 

Specification 

4. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: Claims 24-30 disclose a computer readable storage 
medium, however the specification does not mention a computer readable medium. As 
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a note, in correcting this issue, the applicant is reminded that the computer readable 
storage medium may not be directed to non-statutory subject matter (i.e. signals). 

5. The disclosure is objected to because of the following informalities: On page 14, 
lines 5-6 of j|54 it states The speculative data mirroring method 600", however there is 
no such reference number in the drawings. It is believed that the applicant intended to 
state "The speculative data mirroring method 300". 

Also, on page 2, lines 7-8 of 1J4 it states that transmission links are typically 
inefficient. This statement may be misleading to the reader as there are various types 
of transmission links known in the art, each with its own degree of efficiency versus the 
other. Also, the comparison given of a transmission link having a lower transmission 
rate than the read and write rates of a storage controller does not help to clear the 
issue, since read and writes performed by a storage controller are performed over a 
transmission link. Although this form of transmission link is usually more efficient than 
others, it is not necessarily the most efficient form of transmission link and therefore it 
would be misleading to state that it is more efficient than transmission links in general, 
as is stated in the application. 

Appropriate correction to the above issues is required. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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7. Claims 1-30 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

8. Claim 1 recites the limitation "the lock operation" in line 8. There is insufficient 
antecedent basis for this limitation in the claim. It is noted that the claim provides "a 
synchronized operation" on line 4. 

9. With respect to claims 1, 12, 21 and 22, the claims are directed towards an 
apparatus or system, however the elements of the claims could be implemented in 
hardware or software and it is unclear from the specification whether they are 
implemented with hardware or software. It is noted that if the embodiments are of a 
purely software form, they would be directed towards non-statutory matter. Therefore, 
the claims have been interpreted as disclosing hardware embodiments, 

10. Claim 6 recites the limitation "the mirror control module is further configured to 
send the lock command ... to the target storage controller." However, in claim 4, 
which is a parent of claim 6, it states, "the mirror control module is further configured to 
send a lock command to the target volume." From these limitations, it is unclear 
whether the lock command is sent to the target storage controller or the target volume. 

For this office action, it will be assumed that the lock command is sent to the 
target storage controller as stated in claim 6 and as discussed in the specification. 

1 1 . Claim 14 recites the limitation "the lock operation" in line 7. There is insufficient 
antecedent basis for this limitation in the claim. It is noted that the claim provides "a 
synchronous operation" on line 4. 
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12. Claim 19 recites the limitation "the lock operation" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

13. Claim 21 recites the limitation "the lock operation" in line 7. There is insufficient 
antecedent basis for this limitation in the claim. It is noted that the claim provides "a 
synchronous operation" on line 4. 

14. Claim 24 recites the limitation "the lock operation" in line 8. There is insufficient 
antecedent basis for this limitation in the claim. It is noted that the claim provides "a 
synchronous operation" on line 5. 

15. All other claims rejected in 1J6 and not specifically discussed above, are rejected 
for inheriting the deficiencies of the claims from which they depend. 

Claim Rejections - 35 USC § 103 

16. It is noted that the applicant uses the language "configured to". This can be 
interpreted such that the reference does not actually need to perform the task as long 
as it would be capable of performing the task. If the applicant intends for the claims 
to be absolute, it is recommended that the claims be amended to delete "configured to". 

17. Claims 1-7, 9, 10, 14, 15, 17-25, and 27-30 are rejected under 35 U.S.C. 103(a) 
as being obvious over applicant's admitted prior art (AAPA) in view of Shoens et al. 
(U.S. Pat. 4,965,719). 

Claim 1 

AAPA discloses an apparatus for speculative data mirroring, the apparatus 
comprising: 
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a rollback log configured to receive write data, the write data corresponding to at 
least one write operation to a storage region within a source volume (1J10, Lines 2-5); 
and 

a mirror control module configured to initiate a synchronized operation on a 
corresponding storage region within a target volume (1J12, Lines 1-2). 

AAPA does not disclose expressly wherein the mirror control module is further 
configured to send the data corresponding to the at least one write operation to the 
target volume without waiting for feedback regarding the lock operation on the target 
volume. 

Shoens et al. disclose a resource lock manager that uses an asynchronous 
locking strategy such that the processing of a resource lock request is overlapped with 
the processing incidental to accessing the resource (Abstract; Col. 4, Lines 59-64). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to 
incorporate asynchronous locking into a remote mirroring system. 

The motivation for doing so would have been increasing throughput associated 
with the system (Shoens et al., Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 1. 
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Claim 2 

AAPA further discloses the apparatus further comprising a source storage 
controller (Fig. 1, Item 114a) operably connected to the source volume (Fig. 1, Items 
130a) and a target storage controller (Fig. 1, Item 114b) operably connected to the 
target volume (Fig. 1, Items 130b). 
Claim 3 

AAPA further discloses the apparatus further comprising a transmission link 
operably connecting the source storage controller to the target storage controller (Fig. 
1, Item 150). 
Claim 4 

AAPA further discloses wherein the synchronized operation comprises a lock 
operation, and the mirror control module is further configured to send a lock command 
to the target volume fl|12, Lines 1-2). 
Claim 5 

AAPA further discloses wherein the mirror control module is further configured to 
insert the data corresponding to the at least one write operation into the rollback log 
(H10, Lines 2-5). 

AAPA does not disclose expressly wherein the mirror control module is further 
configured to insert the lock command into the rollback log. 

Shoens et al. disclose wherein a queue is maintained for storing pending lock 
requests until they are processed (Col. 8, Line 61; Col. 9, Lines 5-6). 
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AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to store 
lock commands in a log until they have been processed. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 5. 
Claim 6 

AAPA further discloses wherein the mirror control module is further configured to 
send the lock command Lines 1-2) and the at least one write operation to the 
target storage controller flJ8; 1J10, Lines 3-5). 
Claim 7 

AAPA does not disclose expressly wherein the mirror control module is further 
configured to remove the lock command from the rollback log in response to successful 
execution of the lock operation on the target volume. 

Shoens et al. disclose wherein a lock request is placed in a queue until it is 
processed (Col. 9, Lines 61-64). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to 
incorporate logging of lock commands so that the command is placed in a log until it has 
been processed, at which time it is removed. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 7. 
Claim 9 

AAPA does not disclose expressly wherein the mirror control module is further 
configured to halt transmission of the data corresponding to the at least one write 
operation in response to a rejection of the lock operation. 

Shoens et al. disclose halting a transaction in response to a lock request being 
rejected (Col. 9, Lines 25-29). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to halt the 
execution of a transaction upon the rejection of a lock request associated with the 
transaction. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 
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Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 9. 
Claim 10 

AAPA does not disclose expressly wherein the mirror control module is further 
configured to resume transmission of the data corresponding to the at least one write 
operation in response to subsequent execution of the lock operation. 

Shoens et al. disclose resuming a transaction after it had been previously 
suspended due to rejection of a lock request (Col. 9, Lines 30-42). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to resume 
a suspended transaction upon successful execution of a lock request associated with 
the transaction. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 10. 
Claims 14, 15 and 17-20 

Claims 14-20 disclose the method that the system of claims 1-11 is configured to 
perform. The combination of prior art applied to claims 1-1 1 discloses the system 
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performing this method, therefore the prior art also discloses the method and is applied 
to claims 14-20 as follows. 
Claim 14 

AAPA discloses a method for speculative data mirroring, the method comprising: 

Inserting data into a rollback log, the data corresponding to a write operation to a 
storage region within a source volume (1J10, Lines 2-5); and 

initiating a synchronous operation on a corresponding storage region within a 
target volume (1(12, Lines 1-2). 

AAPA does not disclose expressly sending the data corresponding to the write 
operation to the target volume without waiting for feedback regarding the lock operation. 

Shoens et al. disclose a resource lock manager that uses an asynchronous 
locking strategy such that the processing of a resource lock request is overlapped with 
the processing incidental to accessing the resource (Abstract; Col. 4, Lines 59-64). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to 
incorporate asynchronous locking into a remote mirroring system. 

The motivation for doing so would have been increasing throughput associated 
with the system (Shoens et al., Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 14. 
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Claim 15 

AAPA further discloses wherein initiating a synchronous operation comprises 
sending a lock command to the target volume fl|12, Lines 1-2). 
Claim 17 

AAPA does not disclose expressly wherein inserting data into the rollback log 
further comprises inserting a lock command into the rollback log. 

Shoens et al. disclose wherein a queue is maintained for storing pending lock 
requests until they are processed (Col. 8, Line 61; Col. 9, Lines 5-6). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of Yanai et al. and Shoens et al. before them, to 
store lock commands in a log until they have been processed. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 17. 
Claim 18 

AAPA does not disclose expressly wherein the method further comprises 
removing the lock command from the rollback log in response to successful execution of 
the lock command on the target volume. 
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Shoens et al. discloses wherein a lock request is placed in a queue until it is 
processed (Col. 9, Lines 61-64). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of Yanai et al. and Shoens et al. before them, to 
incorporate logging of lock commands so that the command is placed in a log until it has 
been processed, at which time it is removed. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 18. 
Claim 19 

AAPA does not disclose expressly wherein the method further comprises halting 
transmission of the data corresponding to the at least one write operation in response to 
rejection of the lock operation. 

Shoens et al. disclose halting a transaction in response to a lock request being 
rejected (Col. 9, Lines 25-29). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to halt the 
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execution of a transaction upon the rejection of a lock request associated with the 
transaction. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 19. 
Claim 20 

AAPA does not disclose expressly wherein the method further comprises 
resuming transmission of the data stored in the rollback log in response to successful 
execution of the lock operation. 

Shoens et al. disclose resuming a transaction after it had been previously 
suspended due to rejection of a lock request (Col. 9, Lines 30-42). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to resume 
a suspended transaction upon successful execution of a lock request associated with 
the transaction. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 20. 
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Claim 21 

It is noted that in the claim, the applicant uses "means", however the applicant 
does not recite "means for", and therefore the examiner has not interpreted the claim as 
invoking 112, 6 th paragraph (means plus function). Based on the interpretation, claim 
21 has the same scope as claim 1 and is rejected using the same arguments as applied 
to claim 1 above. 
Claim 22 

AAPA discloses a system for speculative data mirroring, the system comprising: 

a source storage controller (Fig. 1, Item 114a) operably connected to a source 
volume (Fig. 1, Items 130a); 

a target storage controller (Fig. 1, Item 114b) operably connected to a target 
volume (Fig. 1, Items 130b); 

a rollback log configured to receive data corresponding to a write operation to a 
storage region within the source volume flj10, Lines 2-5); 

a storage control module operably connected to the target storage controller, the 
storage module configured to initiate a synchronous operation on a corresponding 
storage region within the target volume [(1112, Lines 1-2); AAPA discloses the source 
storage controller connected to the target storage controller and the source 
storage controller being able to initiate a lock operation, which is a synchronous 
operation, on a storage region within the target volume. Therefore, the source 
storage controller functions as the storage control module]. 
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Claim 23 

AAPA discloses where the synchronous operation comprises a lock operation 
(H12, Lines 1-2). 

AAPA does not disclose expressly the system further comprising a mirror control 
module operably connected to the source storage controller, the mirror control module 
configured to send the data corresponding to the write operation to the target volume 
prior to receiving acknowledgement of the lock operation. 

Shoens et al. disclose wherein a resource lock manager uses an asynchronous 
locking strategy such that the processing of a resource lock request is overlapped with 
the processing incidental to accessing the resource (Abstract; Col. 4, Lines 59-64). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to 
incorporate asynchronous locking into a remote mirroring system. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 23. 
Claims 24. 25 and 27-30 

Claims 24-30 disclose a computer readable storage medium comprising a 
computer readable code for performing the steps of the method of claims 14-20. Claims 
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24-30 perform the steps of the method of claims 14-20 and that the system of claims 1- 
1 1 is configured for. Since the prior art applied to claims 1-11 is a computer system 
also configured to perform these steps, it must have a computer readable storage 
medium comprising a computer readable code to perform the steps, since a computer 
system cannot operate without a computer program. Therefore, claims 24-30 are 
rejected using the same arguments as applied to claims 1-1 1 and 14-20 as discussed 
below. 
Claim 24 

AAPA discloses a computer readable storage medium comprising computer 
readable program code for conduction a method of speculative data mirroring, the 
method comprising: 

receiving into a rollback log data corresponding to a write operation, the write 
operation directed to a storage region within a source volume fl|10, Lines 2-5); and 

initiating a synchronous operation on a corresponding storage region within a 
target volume fl|12, Lines 1-2). 

AAPA does not disclose expressly sending the data corresponding to the write 
operation to the target volume prior to receiving acknowledgement of the lock operation. 

Shoens et al. disclose a resource lock manager that uses an asynchronous 
locking strategy such that the processing of a resource lock request is overlapped with 
the processing incidental to accessing the resource (Abstract; Col. 4, Lines 59-64). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to 
incorporate asynchronous locking into a remote mirroring system. 

The motivation for doing so would have been increasing throughput associated 
with the system (Shoens et al., Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 24. 
Claim 25 

AAPA further discloses wherein initiating a synchronous operation comprises 
sending a lock command to the target volume (1112, Lines 1-2). 
Claim 27 

AAPA does not disclose expressly wherein inserting data into the rollback log 
further comprises inserting a lock command into the rollback log. 

Shoens et al. disclose wherein a queue is maintained for storing pending lock 
requests until they are processed (Col. 8, Line 61; Col. 9, Lines 5-6). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary " 
skill in the art, having the teachings of Yanai et al. and Shoens et al. before them, to 
store lock commands in a log until they have been processed. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 
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Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 27. 
Claim 28 

AAPA does not disclose expressly wherein the method further comprises 
removing the lock command from the rollback log in response to successful execution of 
the lock command on the target volume. 

Shoens et al. discloses wherein a lock request is placed in a queue until it is 
processed (Col. 9, Lines 61-64). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of Yanai et al. and Shoens et al. before them, to 
incorporate logging of lock commands so that the command is placed in a log until it has 
been processed, at which time it is removed. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 28. 
Claim 29 

AAPA does not disclose expressly wherein the method further comprises halting 
transmission of the data corresponding to the write operation in response to rejection of 
the lock operation. 
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Shoens et al. disclose halting a transaction in response to a lock request being 
rejected (Col. 9, Lines 25-29). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to halt the 
execution of a transaction upon the rejection of a lock request associated with the 
transaction. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for 
the benefit of increased throughput to obtain the invention as specified in claim 29. 
Claim 30 

AAPA does not disclose expressly wherein the method further comprises 
resuming transmission of the data stored in the rollback log in response to successful 
execution of the lock operation. 

Shoens et al. disclose resuming a transaction after it had been previously 
suspended due to rejection of a lock request (Col. 9, Lines 30-42). 

AAPA and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving efficiency of resource locking. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of AAPA and Shoens et al. before them, to resume 
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a suspended transaction upon successful execution of a lock request associated with 
the transaction. 

The motivation for doing so would have been increasing throughput associated 
with the system (Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with AAPA for the 
benefit of increased throughput to obtain the invention as specified in claim 30. 
18. Claims 8, 16 and 26 are rejected under 35 U.S.C. 103(a) as being obvious over 
AAPA in view of Shoens et al. as applied to claims 1,14 and 24 above and further in 
view of Yanai et al. (U.S. Pat. 5,742,792). 
Claims 8. 16 and 26 

The combination of AAPA and Shoens et al. do not disclose expressly wherein 
the mirror control module is further configured to remove the data corresponding to the 
at least one write operation from the rollback log in response to successfully writing the 
data to the target volume. 

Yanai et al. disclose removing the data corresponding to a write operation from a 
log in response to acknowledgement from the target device that the data has been 
written in the target device (Col. 3, Lines 2-11). 

The combination of AAPA and Shoens et al. and Yanai et al. are analogous art 
because they are from the same field of endeavor of remote data mirroring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of the combination of AAPA and Shoens et al. and 
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Yanai et al. before them to incorporate removing data from a log upon 
acknowledgement of the data being written to a target storage device. 

The motivation for doing so would have been improved performance of data 
transfer between data storage devices (Col. 2, Lines 19-26). 

Therefore, it would have been obvious to combine Yanai et al. with the 
combination of AAPA and Shoens et al. for the benefit of improved data transfer 
performance to obtain the invention as specified in claims 8, 16 and 26. 
19. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being obvious over AAPA in view 
of Shoens et al. as applied to claim 1 above and further in view of Testardi (U.S. Pat. 
6,973,549). 
Claim 11 

The combination of AAPA and Shoens et al. does not disclose expressly wherein 
the mirror control module is further configured to initiate retransmission of the data 
corresponding to the at least one write operation in response to a rejection of the lock 
operation. 

Testardi discloses wherein a device will retry a lock command that has been 
previously rejected (Col. 43, Lines 43-47). 

The combination of AAPA and Shoens et al. and Testardi are analogous art 
because they are from a similar problem solving area of improving locking techniques in 
a system for handling data operations. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of the combination of AAPA and Shoens et al. and 
Testardi before them to retry a failed lock operation. 

The motivation for doing so would have been efficient dispatching of data 
operations to a data storage device (Col. 1, Lines 63-65). 

Therefore, it would have been obvious to combine Testardi with the combination 
of AAPA and Shoens et al. for the benefit of efficient dispatching of data operations to 
obtain the invention as specified in claim 1 1 . 

20. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being obvious over 
Yanai et al. (U.S. Pat. 5,742,792) in view of Shoens et al. 
Claim 12 

Yanai et al. disclose an apparatus for bidirectional speculative data mirroring, the 
apparatus comprising: 

a first storage control module (Fig. 1, Item 16); 
a second storage control module (Fig. 1, Item 44); 
a first mirror control module (Fig. 1, Item 16); 
a second mirror control module (Fig. 1, Item 44). 

Note that the mirror control module is the same as the storage control 
module as the single element controls both storage operations to the local device 
and the mirroring operations to the remote device. 

Yanai et al. do not disclose expressly wherein the storage control modules are 
configured to conduct synchronous and lock operations or wherein the mirror control 
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modules are configured to initiate a lock operation on a storage region and further 
configured to send data corresponding to at least one write operation to the storage 
volume without waiting for feedback regarding the lock operation on the storage volume. 

Shoens et al. disclose a resource lock manager that uses an asynchronous 
locking strategy such that the processing of a resource lock request is overlapped with 
the processing incidental to accessing the resource (Abstract; Col. 4, Lines 59-64). 

Yanai et al. and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving throughput associated with data processing in 
storage devices. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of Yanai et al. and Shoens et al. before them, to 
incorporate asynchronous locking into a remote mirroring system. 

The motivation for doing so would have been increasing throughput associated 
with the system (Shoens et al., Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with Yanai et al. 
for the benefit of increased throughput to obtain the invention as specified in claim 12. 
Claim 13 

Yanai et al. discloses the system further comprising a first rollback log configured 
to receive data corresponding to the at least one write operation to the first storage 
volume and a second rollback log configured to receive data corresponding to the at 
least one write operation to the second storage volume (Col. 2, Line 66 - Col. 3, Line 
2). 
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Yanai et al. do not disclose expressly wherein the synchronous storage 
operations comprise a lock operation. 

Shoens et al. disclose a resource lock manager that uses an asynchronous 
locking strategy to manage access to shared data (Abstract; Col. 4, Lines 59-64). 

Yanai et al. and Shoens et al. are analogous art because they are from a similar 
problem solving area of improving throughput associated with data processing in 
storage devices. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of Yanai et al. and Shoens et al. before them, to 
incorporate asynchronous locking into a remote mirroring system. 

The motivation for doing so would have been increasing throughput associated 
with the system (Shoens et al., Abstract). 

Therefore, it would have been obvious to combine Shoens et al. with Yanai et al. 
for the benefit of increased throughput to obtain the invention as specified in claim 13. 

Relevant Art Cited by the Examiner 

21 . The following prior art made of record and not relied upon is cited to establish the 
level of skill in the applicant's art and those arts considered reasonably pertinent to 
applicant's disclosure. See M.P.E.P. 707.05(c). 

The following reference teaches an asynchronous locking method wherein I/O 
processing is overlapped with the wait time for a lock operation: 

"Look Processing in a Shared Data Base Environment" 
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Conclusion 



22. The following is a summary of the treatment and status of all claims in the 
application as recommended by M.P.E.P. 707.07(i): 

Per the instant office action, claims 1-30 have received a first action on the merits 
and are subject of a first action non-final. 

21 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ankur Gogia whose telephone number is 571-272-4166. 
The examiner can normally be reached on M-F 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on 571-272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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